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An electronic component in a vehicle tire condition monitor
system includes a first antenna, a second antenna, and a pro-
cessor. The first antenna is oriented at an angle with respect to
the second antenna. Both of the antennas are capable of
receiving RF signals transmitted from a sensor associated
with a respective tire of the vehicle. The RF signals represent
a condition of the respective tire. The processor receives the
RF signals transmitted by the sensor from at least one of the
antennas. The first and second antennas receive the condition
signals from any of a plurality of the sensors associated with
respective tires on the vehicle.
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1
DIVERSITY ANTENNA

BACKGROUND

The present invention relates to monitoring conditions of a
vehicle. It finds particular application in conjunction with
monitoring tire conditions of a vehicle and will be described
with particular reference thereto. It will be appreciated, how-
ever, that the invention is also amenable to other applications.

It is becoming more common in modern motor vehicles to
monitor tire conditions (e.g., inflation pressure, temperature,
etc). Maintaining the correct tire conditions helps maintain
safe, efficient, and economical operation of the vehicle.
Abnormal tire conditions may result in excessive tire wear,
blow-outs, and poor fuel mileage.

Conventional tire condition monitoring systems typically
include radio frequency (RF) sensors associated with respec-
tive tires of the vehicle. The sensors include RF transmitters
that transmit intermittent signals indicating tire conditions
(e.g., pressures, temperature, etc.) in the respective tires of the
vehicle. Antennas placed throughout the vehicle receive the
tire condition signals from the various transmitters. The
antennas are electrically connected to a central electronic
control unit (ECU) via electrical cables. The RF signals from
the transmitters, which are received by the antennas, are
transmitted from the antennas to the central ECU via the
cable.

In order to improve reception from the RF transmitters,
which typically rotate with the respective tires, multiple
antennas are positioned on the vehicle to reliably receive the
RF signals. Installing and maintaining a plurality of antennas
on the vehicle increases cost and wiring complexity.

The present invention provides a new and improved appa-
ratus and method for monitoring tire conditions on a vehicle.

SUMMARY

In one aspect of the present invention, an electronic com-
ponent in a vehicle tire condition monitor system includes a
first antenna, a second antenna, and a processor. The first
antenna is oriented at an angle with respect to the second
antenna. Both of the antennas are capable of receiving RF
signals transmitted from a sensor associated with a respective
tire of the vehicle. The RF signals represent a condition of the
respective tire. The processor receives the RF signals trans-
mitted by the sensor from at least one of the antennas. The first
and second antennas receive the condition signals from any of
a plurality of the sensors associated with respective tires on
the vehicle.

BRIEF DESCRIPTION OF THE DRAWINGS

In the accompanying drawings which are incorporated in
and constitute a part of the specification, embodiments of the
invention are illustrated, which, together with a general
description of the invention given above, and the detailed
description given below, serve to exemplify the embodiments
of this invention.

FIG. 1 illustrates a schematic representation of a vehicle
including a tire condition monitoring system in accordance
with one embodiment of an apparatus illustrating principles
of the present invention;

FIG. 2 is an exemplary methodology of monitoring tire
conditions in a vehicle in accordance with one embodiment
illustrating principles of the present invention; and

FIG. 3 illustrates a schematic representation of an elec-
tronic component including a plurality of antennas in accor-
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2

dance with one embodiment of an apparatus illustrating prin-
ciples of the present invention.

DETAILED DESCRIPTION OF ILLUSTRATED
EMBODIMENT

With reference to FIG. 1, a simplified component diagram
is illustrated, in accordance with one embodiment of the
present invention, of an exemplary system 10 for monitoring
various conditions (e.g., pressure, temperature, rotation/
speed, vibration, wear, and/or load, etc.) of tires 12a, 125,
12¢,12d, 12e, 121, 12g, 12/, 121, 12j on a vehicle 14. In one
embodiment, the vehicle 14 is a heavy-vehicle (e.g., a truck or
bus) and has tires inflated with a fluid (e.g., air, pure nitrogen,
etc).

Sensors 16a, 165, 16¢, 16d, 16e, 16/, 16,164, 16:, 16/ are
associated with the respective tires 12a, 125, 12¢, 12d, 12e,
12f, 12g, 125, 12i, 12j. In one embodiment, the sensors 164,
16b, 16¢, 16d, 16¢, 161, 16g, 164, 16i, 165 are in-tire sensors.
In a step 100, it is also contemplated that one or more of the
sensors 16a, 165, 16¢, 16d, 16e, 16f, 16g, 164, 16i, 165 trans-
mit radio-frequency (RF) signals based on (e.g., representing)
at least one of the conditions of the respective tires 12a, 125,
12¢, 12d, 12e, 121, 12g, 12/, 124, 12j. In one embodiment, it
is contemplated that the RF signals include a sensor identifier
tag identifying the respective sensor 16a, 165, 16¢, 16d, 16¢,
161, 16g, 16/, 16i, 16; that generated the signal, a pressure
condition, and a temperature condition. The respective tire
12a, 125, 12¢, 12d, 12¢, 12f, 12g, 121, 12i, 12j for which the
conditions (e.g., pressure, temperature, etc.) apply is deter-
mined as a function of the sensor identifier tag.

The vehicle 14 includes a vehicle communication bus 20.
In one embodiment, the communication bus 20 is a standard
protocol communication bus (e.g., a serial data bus such as a
J1939 standards protocol communication bus or a local inter-
connect network (LIN)). However, other types of communi-
cation buses are also contemplated.

A vehicle electronic control unit (ECU) 22 communicates
with the communication bus 20. It is contemplated that the
ECU 22 transmits and receives messages to/from the com-
munication bus 20. For example, the vehicle ECU 22 trans-
mits and receives messages formatted according to the
J31939 standard protocol. It is assumed, for purposes of dis-
cussion, that the vehicle ECU 22 is an antilock braking sys-
tem ECU. However, it is to be understood that any other
vehicle ECU may also be used for monitoring one of more of
the conditions of the tires 12a, 125, 12¢, 124, 12¢, 12f, 12g,
125, 12i, 12).

An electronic component 24 also communicates with the
communication bus 20. It is contemplated that the electronic
component 24 transmits and receives messages to/from the
communication bus 20 according to the same format (e.g., the
J1939 standard protocol) as the standard protocol. The mes-
sages transmitted by and received from the electronic com-
ponent 24 may be “public” and/or “private” messages. For
example, the bus 20 is capable of transmitting messages for-
matted according to the SAE J1939 standard and, in addition,
messages formatted according to other standards (e.g., pro-
prietary standards). Messages formatted according to the
SAE J1939 standard are “public” messages, if, for example,
controllers from many different manufacturers are designed
to interpret the messages. Messages formatted according to
proprietary standards are referred to as “private” messages if,
for example, only vehicle controllers manufactured by a par-
ticular manufacturer are designed to interpret the messages.
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In the illustrated embodiment, the electronic component 24
includes an antenna 26 and a processing device 30 (e.g., a
microcontroller).

With reference to FIGS. 1-3, the antenna 26 is contem-
plated to be a diversity antenna. As illustrated, the diversity
antenna 26 actually includes a plurality (e.g., two (2)) of
antennas 26,, 26, (e.g., a first antenna 26, and a second
antenna 26, ), which are capable of receiving RF signals from
the sensors 16a, 165, 16¢, 16d, 16¢, 16f, 16g, 16/, 16i, 16;.
Because the first and second antennas 26,, 26, are part of the
antenna 26, the antennas 26,, 26, are also referred to as first
and second sub-antennas, respectively, while the antenna 26
is referred to as the diversity antenna or an antenna package.
For example, the diversity antenna 26 illustrated in FIG. 3
includes two (2) sub-antennas 26,, 26, (e.g., the first sub-
antenna 26, and the second sub-antenna 26,). Each of the
sub-antennas 26, 26, is independently electrically connected
to the processing device 30 via circuitry 32 in the processing
device 30. In that regard, the sub-antennas 26,, 26, are not
directly electrically connected to each other but, instead, are
only indirectly electrically connected to each other via the
circuitry 32. In one embodiment, the first sub-antenna 26, is
oriented at an angle o relative to the second sub-antenna 26, .
The angle o between the first and second sub-antennas 26,
26, is referred to as angle diversity or polarization. The angle
a is contemplated to be any angle greater than about 45° and
less than about 135°, and in one embodiment is about 90°.

For ease of illustration, the first and second sub-antennas
26,, 26, are illustrated next to each other. However it is
contemplated that a face of the first sub-antenna 26, isin front
of (e.g., faces) a face of the second sub-antenna 26,.

Because of the different orientations, each of the sub-an-
tennas 26,, 26, has different sensitivity to RF signals from
different directions. Therefore, the angle diversity or polar-
ization can result in a reduction of the total number of anten-
nas on a vehicle. In the illustrated embodiment, only a single
antenna 26 is used for the entire vehicle 14, which reduces
cost and complexity while improving reliability. In general,
diversity antennas allow for more circular polarizations and
reduce the chance of multipath reflections. In the embodiment
illustrated in FIG. 3, the diversity antenna 26 is a microstrip
meander line diversity antenna printed directly on a circuit
board. By combining both of the sub-antennas 26,, 26, into
the antenna package 26, a more uniform circular radiation
pattern may be observed by the antenna package 26, which
acts to reduce any nulls in the reception and multipath effects
in the received signal.

Because of the different orientations of the sub-antennas
26,, 26,, the RF signals generated by the sensors 16a, 165,
16¢, 164, 16¢, 16/, 16g, 164, 16i, 16j may repeatedly become
stronger and then weaker as sensed by the one or the other of
the sub-antennas 26,, 26, as the tires 12a, 126, 12¢, 12d, 12e,
12/, 12g, 124, 12i, 12f rotate. For example, as the tires 12aq,
12b, 12¢, 12d, 12e, 12f, 12g, 12k, 12i, 12 rotate, different
ones of the sensors 16a, 165, 16¢,16d, 16¢,16f, 162,164,161,
16/ may become closer to, or farther from, either the first
sub-antenna 26, or the second sub-antenna 26,. In addition,
RF signals generated by the sensors 16a, 165, 16¢, 16d, 16e,
16/, 16g, 16/, 167, 16j may be attenuated and/or distorted by,
for example, metal sidewalls, metal rims, etc. associated with
the rotating tires 12a, 126, 12¢, 12d, 12e, 12f, 12g, 124, 12i,
12j.

The circuitry 32 in the processing device 30 switches
between the sub-antennas 26, 26,, senses the respective sig-
nals from the sub-antennas 26,, 26, and determines which of
the sub-antennas 26, 26, is providing a more desirable (e.g.,
better) signal (e.g., a signal that is stronger, clearer, more
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powerful, etc). Therefore, the circuitry 32 acts as a means for
identifying which one of the sub-antennas 26,, 26, is passing
the RF signal more desirably to the processor 30. The cir-
cuitry 32 selects (e.g., switches) the processing device 30 to
the one of the plurality of sub-antennas 26, , 26, providing the
more desirable signal. Since the embodiment illustrated in
FIG. 3 only includes two (2) sub-antennas 26,, 26,, the cir-
cuitry 32 “switches” the processing device 30 to the one of the
two (2) sub-antennas 26,, 26, providing the more desirable
signal. Switching the processing device 30 to one of the
sub-antennas 26, 26, involves electrically transmitting (e.g.,
passing) the signal received by a selected one of the sub-
antennas 26, 26, to the communication bus 20.

If the antenna package 26 includes more than two (2)
sub-antennas 26, 26,, the circuitry 32 switches between all
of the sub-antennas, senses the signals from all of the sub-
antennas and determines which one of the plurality of the
sub-antennas is providing the most desirable signal. The cir-
cuitry 32 then “switches” the processing device 30 to the one
of' the plurality of sub-antennas providing the most desirable
signal. For example, the processing device 30 attempts to
sense a signal on the first sub-antenna 26,, and then switches
to attempt to sense a signal on the second sub-antenna 26,. If
the signal strength is lower (e.g., even no signal) on the second
sub-antenna 26, than it was on the first sub-antenna 26,, then
the processing device 30 switches back to the first sub-an-
tenna 26, for the remainder ofthe sensor data transmission. In
one example, there are ten (10) packets of data per transmis-
sion. The processing device 30 switches for each data packet
as the rotation of the respective tire 12a, 125, 12¢, 12d, 12e,
12f, 12g, 125, 12i, 12 affects the signal transmission during
the data packet transmission. The respective sensor 16a, 165,
16¢, 164, 16¢, 161, 16g, 16/, 167, 16; transmits one transmis-
sion every three (3) to five (5) minutes, but the sensor data
transmission rate is greater than about 1 kbaud, averaging
about 3 kbaud.

The processing device 30 acts as a single monitoring
device. As discussed above, since the antenna 26 is a diversity
antenna, the necessity for additional antennas (e.g., at each
wheel end) is greatly reduce or even eliminated. In the illus-
trated embodiment, the processor 30 acts as a single conduit
for the signals from any of the plurality of sensors associated
with respective tires on the vehicle. The sub-antennas 26, 26,
receive various RF signals from the various sensors 16a, 165,
16¢, 16d, 16e, 16/, 16g, 164, 16i, 16j. The circuitry 32
included in the processing device 30 identifies which of the
sensors 16a, 165, 16¢, 16d, 16¢, 16f, 16g, 165, 16i, 16; gen-
erated the signal based on the sensor identifier tag included in
the signal.

With reference again to FIGS. 1-3, in a step 102, the
antenna 26 alternately receives the RF signals transmitted
from one or more of the sensors 16a, 165, 16¢, 16d, 16¢, 16/,
16g, 164, 16i, 16j. More specifically, one or both of the
sub-antennas 26,, 26, receives the RF signals transmitted
from one or more of the sensors 16a, 165, 16¢, 16d, 16¢, 16/,
16g,16/2,16i,16;. The circuitry 32 in the processing device 30
switches the processing device 30 between the sub-antennas
26,, 26,. In the illustrated embodiment, the signals are trans-
mitted wirelessly as RF signals from the sensors 16a, 165,
16¢, 16d, 16e, 16/, 16g, 164, 16i, 16/ to the at least one
sub-antenna 26, 26, (which reduces the necessity of cabling
between the sensors and the antenna). As discussed above, the
RF signals received by the at least one sub-antenna 26, 26,
are based on the pressures, temperatures, and/or other various
conditions of the respective tires 12a, 125, 12¢, 12d, 12¢,12f,
12g, 124, 12i, 12j.
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In a step 104, the RF signals are transmitted from the
antenna 26 to the processing device 30 of the electronic
component 24. More specifically, in the step 104, the RF
signals are transmitted from each of the sub-antennas 26,, 26,
to the processing device 30 of the electronic component 24.

The processing device 30 may be configured to always be
“listening” for signals from the antenna 26. In one embodi-
ment, it is contemplated that the processing device 30 is
powered by the vehicle battery voltage. The processing
device 30 requires significantly less power than the ECU 22
and will limit drain on the vehicle battery. In this case, the
processing device 30 may be listening for signals even when
the vehicle’s engine is not running. Then, once the ignition is
turned-on, the processing device 30 may transmit the data to
the ECU 22. Such a design allows for a warning of out-of-
range tire pressure shortly after the vehicle 14 is started. In
another embodiment, the processing device 30 may be pow-
ered directly from a central computer or from the ECU 22.
This design allows for low voltage power to be applied to the
processing device 30. In addition, this design may provide for
lower costs since there is reduced circuit protection and less
complexity. However, the processing device 30 may not be
able to receive signals when the vehicle ignition is off.

In one embodiment, the sensor identifier tag information
and/or a sensor identification code is/are embedded in the
message along with the tire condition information from the
respective sensor 16a, 165, 16¢, 164, 16¢, 161, 16g, 16/, 16i,
16/ that transmitted the signal. In a step 106, the circuitry 32
of the processing device 30 compares a signal received from
one of the sub-antennas 26,, 26, for a particular one of the
sensors 16a, 165, 16¢, 16d, 16e, 16/, 16g, 164,16/, 16/ with a
signal received from the other of the sub-antennas 26, , 26, for
the same particular sensor 16a, 165, 16¢, 16d, 16e, 16/, 16g,
16/, 16i,167. In a step 110, the circuitry 32 of the processing
device 30 identifies, based on the comparison of the step 106,
which of the sub-antennas 26,, 26, provided a more desirable
signal (e.g., stronger, clearer, etc.) for the particular one of the
sensors 16a, 165, 16¢, 16d, 16¢, 16f, 16g, 164,161, 16/. Then,
in a step 112, the circuitry 32 switches the processing device
30 to the sub-antenna 26, 26, that provided the more desir-
able signal. In other words, the circuitry 32 (e.g., the process-
ing device 30) selects the sub-antenna 26, 26, that provided
the better signal (e.g., the sub-antenna 26, , 26, that provided
the higher signal strength, higher power, and/or higher volt-
age). Once the processing device 30 is switched to the sub-
antenna 26, 26, that provided the more desirable signal, the
processing device 30 converts the RF signals from the
selected sub-antenna 26, 26,, which represent the “raw” data
based on the tire conditions, to a respective message format-
ted for the communication bus 20 in a step 114. As discussed
above, it is contemplated that the message is either a “public”
message or a “private” message formatted according to the
J1939 standard protocol.

In a step 116, the processing device 30 transmits the mes-
sage from the selected sub-antenna 26, 26, to the communi-
cation bus 20. In one embodiment, the processing device 30
transmits the message from the selected sub-antenna 26, 26,
to the vehicle ECU 22 via the communication bus 20.

Upon receiving one of the messages from the processing
device 30, the vehicle ECU 22 analyzes the message in a step
120 and then, in a step 122, determines, based on the identifier
tag information in the message, which one of the tires 12a,
125, 12¢, 12d, 12e, 12f, 12g, 12h, 12i, 12 the condition
information relates to. For example, the vehicle ECU 22
determines, based on the identifier tag information in the
message, which one of the sensors 16a, 165, 16¢, 16d, 16e,
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161, 16g, 164, 16/, 16/ transmitted the message. The message
is transmitted, in a step 124, from the ECU 22 to the bus 20.

In one embodiment, the vehicle ECU 22 transmits the
message, in the step 124, with pressure and temperature iden-
tified in standard units along with the appropriate location
identifiers so that the message may be interpreted by other
systems on the vehicle 14. The process then returns to the step
100.

It is contemplated that the sensors 16a, 165, 16¢, 164, 16e,
16f, 16g, 16/, 16i, 16/ transmit the signals, based on the
respective tire 12a, 125, 12¢, 12d,12e, 12f, 12g, 12/, 12i, 12f
conditions, at relatively infrequent intervals. For example, in
one embodiment, the sensors transmit the respective signals
between about every 1 minute and about every 15 minutes
(e.g., between about every 3 minutes and about every 5 min-
utes). Such infrequent transmissions provide the processing
device 30 the time required for converting the RF signals to
the J1939 messages and transmitting those messages along
the relatively slower serial communication bus 20. Therefore,
neither the bus 20 nor the vehicle ECU 22 is overwhelmed by
messages from the sensors 16a, 165, 16¢, 164, 16¢, 16/, 16g,
16/, 16i, 16;. In contrast, other RF applications, such as
telematics and radar systems, typically are constantly trans-
mitting information to the bus 20. Sufficient time would not
be available to the processing device 30 for performing the
conversions if the sensors were transmitting the data signals
atincreased frequencies. In addition, the relatively infrequent
transmissions help to limit the amount of data transmitted
between the sensors 164, 165, 16¢, 164, 16¢, 16f, 16g, 164,
16i, 16/ and the vehicle ECU 22 via the vehicle communica-
tion bus 20.

It is contemplated that the processing device 30 is capable
of processing (e.g., sampling) the signals from the sensors
16a, 165, 16¢, 16d, 16e, 16/, 16g, 164, 16, 16; by, for
example, switching between the sub-antennas 26,, 26,, at a
sampling rate greater than the rate at which the sensors trans-
mit the respective signals (e.g., a sensor data rate). For
example, the sampling rate of the signals from the sensors
16a,165,16¢,16d, 16¢,16f,16g, 16/2,16i,16; is about double
the sensor date rate. In the example described above, the
processing device 30 would be capable of processing (e.g.,
sampling) the signals from the sensors 16a, 165, 16¢, 164,
16e, 161, 16g, 16/, 161, 16 at a rate greater than about every
1 minute to about every 15 minutes.

While the present invention has been illustrated by the
description of embodiments thereof, and while the embodi-
ments have been described in considerable detail, it is not the
intention of the applicants to restrict or in any way limit the
scope of the appended claims to such detail. Additional
advantages and modifications will readily appear to those
skilled in the art. Therefore, the invention, in its broader
aspects, is not limited to the specific details, the representative
apparatus, and illustrative examples shown and described.
Accordingly, departures may be made from such details with-
out departing from the spirit or scope of the applicant’s gen-
eral inventive concept.

We claim:

1. An electronic component in a vehicle tire condition
monitor system, the electronic component comprising:

a first antenna and a second antenna, the first antenna
oriented at an angle between about 45° and about 135°
with respect to the second antenna, both of the antennas
being capable of receiving RF signals transmitted from a
plurality of sensors associated and rotating with respec-
tive tires of the vehicle, the RF signals from each of the
sensors representing a condition of the respective asso-
ciated tire, and the angle of orientation of the first
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antenna with respect to the second antenna enabling at
least one of the antennas to receive the RF signals from
each of the sensors independent of a rotational position
of the sensor; and

aprocessor receiving the RF signals from at least one of the
antennas.

2. The electronic component in a vehicle tire condition

monitor system as set forth in claim 1, wherein:

the processor converts the RF signals from only one of the
antennas to a message; and

the processor transmits the message to an electronic con-
trol unit via a vehicle communication bus.

3. The electronic component in a vehicle tire condition

monitor system as set forth in claim 1, wherein:

the processor switches between the first antenna and the
second antenna while the RF signals are transmitted
from the sensor; and

the processor switches to and selects the one of the first
antenna and the second antenna having a greater signal
strength detected by the processor while the RF signals
are transmitted from the sensor.

4. The electronic component in a vehicle tire condition

monitor system as set forth in claim 3, wherein:

the sensor transmits 10 data packets at about a sensor data
rate of about 3 kbaud; and

the processor maintains the selection of the antenna until
the completion of 1 of the data packets.

5. The electronic component in a vehicle tire condition

monitor system as set forth in claim 1, wherein:

the angle is about 90°.

6. The electronic component in a vehicle tire condition

monitor system as set forth in claim 1, wherein:

the first antenna and the second antenna are included in an
antenna package.

7. The electronic component in a vehicle tire condition

monitor system as set forth in claim 1, wherein:

a sampling rate of the switching between the first and
second antennas by the processor is greater than a sensor
data rate at which the sensors transmit the RF signals.

8. The electronic component in a vehicle tire condition

monitor system as set forth in claim 7, wherein:

the sampling rate of the switching between the first and
second antennas by the processor is about double the
sensor data rate.

9. The electronic component in a vehicle tire condition

monitor system as set forth in claim 7, wherein:

the rate at which the sensors transmit the RF signals is
between about every 1 minute and about every 15 min-
utes.

10. The electronic component in a vehicle tire condition

monitor system as set forth in claim 1, wherein:

the first antenna is only indirectly electrically connected to
the second antenna via the processor.

11. The electronic component in a vehicle tire condition

monitor system as set forth in claim 1, wherein:

the processor determines which one of the antennas pro-
vides a signal having higher power.

12. The electronic component in a vehicle tire condition

monitor system as set forth in claim 11, wherein:

the processor compares the RF signals from the first and
second antennas to determine the one of the antennas
that provides the more desirable signal.

13. The electronic component in a vehicle tire condition

monitor system as set forth in claim 11, wherein:

the processor converts the RF signals from the one of the
antennas that provides the more desirable signal to the
message.
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14. A system for monitoring a condition in vehicle tires, the

system comprising:

a vehicle communication bus;

an electronic control unit communicating with the vehicle
communication bus;

a plurality of tires on the vehicle;

a plurality of sensors associated and rotating with the
respective tires, the sensors transmitting respective RF
signals based on respective conditions of the respective
tires; and

an electronic component communicating with the vehicle
communication bus, the electronic component includ-
ing:

a first antenna and a second antenna, the first antenna
oriented at an angle between about 45° and about 135°
with respect to the second antenna, both of the antennas
being capable of receiving RF signals transmitted from
the sensors, and the angle of orientation of the first
antenna with respect to the second antenna enabling at
least one of the antennas to receive the RF signals from
each of the sensors independent of a rotational position
of the sensor; and

aprocessor receiving the RF signals from atleast one ofthe
antennas and identifying the sensor that generated the
RF signals.

15. The system monitoring a condition in vehicle tires as

set forth in claim 14, wherein:

the processor converts the RF signals for the identified
sensor from only one of the antennas to a message; and

the processor transmits the message to an electronic con-
trol unit Via the vehicle communication bus.

16. The system for monitoring a condition in vehicle tires

as set forth in claim 14, wherein:

the angle is about 90°.

17. The system for monitoring a condition in vehicle tires

as set forth in claim 16, wherein:

the first antenna of the diversity antenna is only indirectly
electrically connected to the second antenna via the pro-
Ccessor.

18. The system for monitoring a condition in vehicle tires

as set forth in claim 14, wherein:

the processor determines which one of the antennas pro-
vides signal having a higher power; and

the processor converts the RF signals from the one of the
antennas that provides the signal having the higher
power.

19. The system for monitoring a condition in vehicle tires

as set forth in claim 14, wherein:

if the processor receives the RF signals transmitted by the
sensor from only one of the antennas, the processor
converts the RF signals from the one of the antennas.

20. A method tier monitoring, a condition in vehicle tires,

the method comprising:

transmitting an RF signal from a sensor associated with
one of the tires on the vehicle, the RF signal indicating a
condition of the tire;

alternately receiving the RF signal by a first antenna and a
second antenna, the first antenna oriented at an angle
between about 45° and about 135° with respect to the
second antenna enabling at least one of the antennas to
receive the RF signals from the sensor independent of a
rotational position of the sensor;

identifying which of the first antenna and the second
antenna is passing a stronger of the RF signals to a
processor; and

switching the processor to the one of the first and second
antennas passing the Stronger RF signal.
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21. The method for monitoring a condition in vehicle tires
as set forth in claim 20, further including:

converting the stronger RF signal from the identified one of
the first and second antennas to a message; and

passing the message to a vehicle communication bus.

22. The method for monitoring a condition in vehicle tires

as set forth in claim 20, further including:

switching the processor to receive the more desirable sig-
nal.

23. The method for monitoring a condition in vehicle tires

as set forth in claim 20, wherein:

the step of transmitting the RF signal from the sensor
occurs at a slower rate than the step of alternately receiv-
ing the RF signal by the first and second antennas.

24. The method for monitoring a condition in vehicle tires

as set forth in claim 23, wherein:

the step of transmitting the RF signal from the sensor
occurs at about 3 kbaud.

25. The method for monitoring a condition in vehicle tires
as set forth in claim 20, wherein if only one of the first and
second antennas receives the RF signal, the identifying step
includes:

identifying the one of the first antenna and the second
antenna that received the stronger RF signal.

26. An electronic component in a vehicle tire condition

monitor system, the electronic component comprising:

a first antenna and a second antenna, the first antenna
oriented at an angle between about 45° and about 135°
with respect to the second antenna, both of the antennas
being capable of receiving RF signals transmitted from a
plurality of sensors associated and rotating with respec-
tive tires of the vehicle, the RF signals representing
respective conditions of the tire, and the angle of orien-
tation of the first antenna with respect to the second
antenna enabling at least one of the antennas to receive
the RF signals from each of the sensors independent of a
rotational position of the sensor;

a processor; and

means for identifying which one of the first antenna and the
second antenna is passing the RF signal more desirably
to the processor.

27. The electronic component in a vehicle tire condition

monitor system as set forth in claim 26, wherein:

the processor converts the RF signals from the one of the
antennas to a message; and

the processor transmits the message to an electronic con-
trol unit via a vehicle communication bus.

28. The electronic component in a vehicle tire condition

monitor system as set forth in claim 26, wherein:

the means for identifying includes circuitry in the proces-
SOI.
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29. The electronic component in a vehicle tire condition

monitor system as set forth in claim 28, wherein:

the means for identifying compares the respective RF sig-
nals received by the first and second antennas; and

based on the comparison, the means for identifying selects
the one of the antennas.

30. The electronic component in a vehicle tire condition

monitor system as set forth in claim 26, wherein:

the angle is about 90°.

31. An electronic component in a vehicle tire condition

monitor system, the electronic component comprising:

a first antenna and a second antenna, the first antenna
oriented at an angle between about 45° and about 135°
with respect to the second antenna, both of the antennas
being capable of receiving RF signals transmitted from a
sensor associated and rotating with a respective tire of
the vehicle, the RF signals representing a condition of
the respective tire, and the angle of orientation of the first
antenna with respect to the second antenna enabling at
least one of the antennas to receive the RF signals from
the sensor independent of a rotational position of the
sensor; and

a processor, receiving the RF signals transmitted by the
sensor from at least one of the antennas, for identifying
one of the antennas as delivering a stronger signal, the
first and second antennas receiving the condition signals
from any of a plurality of the sensors associated with
respective tires on the vehicle.

32. The electronic component in a vehicle tire condition

monitor system as set forth in claim 31, wherein:

the processor converts the RF signals from the identified
antenna to a message; and

the processor transmits the message to an electronic con-
trol unit via a vehicle communication bus.

33. The electronic component in a vehicle tire condition

monitor system as set forth in claim 31, wherein:

the angle about 90°.

34. The electronic component in a vehicle tire condition

monitor system as set forth in claim 31, wherein:

the first antenna is only indirectly electrically connected to
the second antenna via the processor.

35. The electronic component in a vehicle tire condition

monitor system as set forth in claim 31, wherein:

the first and second antennas are first and second sub-
antennas, respectively, included in an antenna package.

36. The electronic component in a vehicle tire condition

monitor system as set forth in claim 31, wherein:

if the processor receives the RF signals transmitted from
only one of the antennas, the processor identities the one
of the antennas as providing the stronger signal.

#* #* #* #* #*



